Diacylglycerol and protein kinase C activate cation channels involved in myogenic tone.
The smooth muscle cells of resistance arteries depolarize and contract when intravascular pressure is elevated. This is a central characteristic of myogenic tone, which plays an important role in regulation of blood flow in many vascular beds. Pressure-induced vascular smooth muscle depolarization depends in part on the activation of cation channels. Here, we show that activation of these smooth muscle cation channels and pressure-induced depolarization are mediated by protein kinase C in cerebral resistance arteries. Diacylglycerol, phorbol myristate acetate, and cell swelling activate a cation current that we have previously shown is mediated by transient receptor potential channels. These currents, as well as the smooth muscle cell depolarizations of intact arteries induced by diacylglycerol, phorbol ester, and elevation of intravascular pressure, are nearly eliminated by protein kinase C inhibitors. These results suggest a major mechanism of myogenic tone involves mechanotransduction through phospholipase C, diacylglycerol production, and protein kinase C activation, which increase cation channel activity. The associated depolarization activates L-type calcium channels, leading to increased intracellular calcium and vasoconstriction.